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Purpose: The purpose of this study was to examine the effects of team-based learning (TBL) on
nursing students’ communication ability, problem-solving ability, self-directed learning, and nursing
knowledge related to high-risk pregnancy nursing.

Methods: This quasi-experimental study used a nonequivalent control group pretest-posttest de-
sign. The participants were 91 nursing students allocated to an experimental group (n=45) and a
control group (n=46). The experimental group received TBL lectures three times over the course of
3 weeks (100 minutes weekly) and the control group received instructor-centered lectures three
times over the course of 3 weeks (100 minutes weekly). Data were collected by questionnaires from
September to November, 2019. Data were analyzed using the chi-square test, paired t-test, and inde-
pendent t-test.

Results: After the intervention, the mean scores of problem-solving ability (t=-2.59, p=.011),
self-directed learning (t=4.30, p<.001), and nursing knowledge (t=3.18, p=.002) were significantly
higher in the experimental group than in the control group. No significant difference in communica-
tion ability was found between the experimental and control group (t=1.38, p=.171)

Conclusion: The TBL program was effective for improving nursing students’ problem-solving abil-
ity, self-directed learning, and nursing knowledge. Thus, TBL can be considered an effective teach-
ing and learning method that can improve the learning outcomes of high-risk pregnancy nursing in
women’s health nursing classes. The findings suggest that TBL will be helpful for future nursing stu-
dents to develop the nursing expertise necessary for providing nursing care to high-risk pregnant

‘women.
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Introduction

In response to recent increases in acute, chronic, and infectious
diseases, as well as rapid changes in the medical environment,
nurses must be able to provide integrated nursing care in the field

of clinical nursing. Therefore, international institutions of higher

medical education are actively trying to enhance the necessary
capabilities of medical professionals by applying learner-centered
educational methods, such as problem-centered learning and
team-based learning (TBL), which focus on interactions between
small groups [1].

Moreover, universities in Korea are expanding learner-centered
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Summary statement

» What is already known about this topic?

» What this paper adds

« Implications for practice, education, and/or policy

Team-based learning is an effective learner-centered learning method in the fields of simulation and basic nursing. However,
there is a lack of empirical studies on team-based learning in education on high-risk pregnancy nursing.

A 3-week team-based learning program focused on high-risk pregnancy nursing improved nursing students' nursing knowl-
edge, problem-solving ability, and self-directed learning ability.

In addition to high-risk pregnancy nursing, team-based learning can be used to improve nursing students' nursing knowledge,
self-directed learning ability, and problem-solving ability in other nursing subject areas.

instructional methods, such as problem-centered learning, TBL,
and action learning, to improve university students” competency
[2]. As a result of these trends in Korea and abroad, to enhance
the core competencies of nurses, there is an increasing necessity
for learner-based classes to be developed and applied in the field
of nursing in Korea.

Life skills, which are a core competency that one develops
throughout life, include communication ability, problem-solving
ability, self-directed learning, and leadership [3]. TBL is a learn-
er-centered and self-directed active educational strategy, which is
expected to equip nursing students with the ability to apply their
experience in rapidly changing situations in clinical nursing by
improving their understanding of complicated clinical emergen-
cy situations, knowledge, problem-solving ability, communica-
tion ability, academic achievement, and class satisfaction [4].

In recent years, TBL has also been widely used internationally
[5-7]. According to Branney and Priego-Hernéndez [5], in a
pathophysiology class that combined the use of TBL and the tra-
ditional learning method for 197 nursing students, higher re-
sponsibility and satisfaction were observed with TBL. They ar-
gued that TBL was an effective educational method that can en-
courage students to engage in active learning. Alberti et al. [6] re-
ported in their systematic review of 12 studies applying TBL in
nursing that 10 studies had a quasi-experimental design, nine
studies showed improvements in academic achievement and
nursing skills, and seven studies described improvements in
communication ability, learning ability for the professional field,
and self-directed learning ability. Dearnley et al. [7] stated in
their systematic review of 16 studies that applied TBL in mid-
wifery courses that TBL increased students’ participation and
satisfaction of the students, led to the development of practical
training and changes in the educational method, and that a con-
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sistent and structured approach is necessary for its application.

In previous studies, TBL in Korean nursing education was
mainly applied in simulation training classes [8,9] and various
fields of nursing, including nursing major courses and theoretical
classes on basic nursing science subjects. Positive effects have
been reported for variables such as problem-solving ability, criti-
cal thinking, academic achievement, communication ability, and
self-directed learning [ 10,11].

Although the scope of TBL application is being expanded in
nursing education due to its educational effects, and TBL has
been conducted in women’s health nursing classes focusing on
nursing care for normal pregnant women and fetal assessments
[12,13], there have not been enough studies applying TBL to
nursing for high-risk pregnancies, other than the study by Kim
[14]. Due to the increase of delayed marriages and advanced-ma-
ternal-age pregnancies, the rate of high-risk pregnancies is steadi-
ly rising in Korea [15]. Since high-risk pregnancies lead to com-
plications and are associated with high-risk births, the maternal
mortality rate is therefore also increasing [16].

To keep pace with changes in the medical environment and
health problems, it is necessary for nurses to go beyond provid-
ing maternity nursing focused on normal deliveries; instead,
nurses need to distinguish between normal and abnormal preg-
nancies and provide intensive nursing care to pregnant women in
emergency situations or in need of continuous care [17]. Thus,
this study aimed to apply TBL in a women’ health nursing class
where students learned about diseases associated with high-risk
pregnancies, identify its effects on communication ability, self-di-
rected learning ability, problem-solving ability, and nursing
knowledge, and help university nursing students enhance their
professional competencies needed for high-risk pregnancy nurs-
ing to contribute to improving women's health.
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This study aimed to identify the effects of TBL in a women’s
health nursing class on high-risk pregnancy nursing, with a specif-
ic focus on its effects on students’ communication ability, prob-
lem-solving ability, self-directed learning ability, and nursing
knowledge.

This study had the following hypotheses:

- Hypothesis 1: The experimental group, in which TBL was ap-
plied, would have a higher communication ability score than the
control group that received instructor-centered lectures.

- Hypothesis 2: The experimental group would have a higher
problem-solving ability score than the control group.

- Hypothesis 3: The experimental group would have a higher
self-directed learning ability score than the control group.

- Hypothesis 4: The experimental group would have a higher

nursing knowledge score than the control group.

Methods

Ethics statement:This study was approved by the Institutional
Review Board of Gimcheon University (No. GU-201908-HRa-
10-02-P). Informed consent was obtained from the partici-
pants.

Study design

This study used a quasi-experimental nonequivalent control
group pretest-posttest design (Figure 1). This study report fol-
lowed the TREND (Transparent Reporting of Evaluations with

Nonrandomized Designs) reporting guidelines [ 18].

Participants

The participants were junior-year nursing students taking a
women’s health nursing class at Gimcheon University, Korea,
who consented in writing to participate in the study. Students
who enrolled in the women’s health nursing class but did not
consent to participate in the study and those who were retaking
the women’s health nursing class were excluded. For voluntary
participation, the researcher explained the objectives and meth-
ods of the study on an “extracurricular day” at the university out-
side of class hours, and a research assistant collected the written
consent forms and post-surveys of the students, which were sub-
mitted in a box. The students received an explanation that the
surveys on nursing knowledge and other topics, which were con-
ducted at the time of T in the experimental group, were not relat-
ed to their grades and their responses would not result in any dis-
advantages (including in terms of grades) and that participants
could withdraw from the study at any time without any disadvan-
tages. Regardless of their participation in the study, all students in
both the experimental and control groups took the same classes
from each professor and were given grades from each instructor.
Participants in this study were provided with predetermined re-
wards after they finished all the surveys, and the control group
was provided with the materials for TBL afterward.

Sample size
The one-tailed independent-sample t-test was conducted using

Pretest

Treatment (3 weeks)

Posttest

Control group
(n=46)

Experimental group
(n=45)

- Lecture-based learning,
3 times over the course
(100 minutes weekly)

- Conventional orientation

- Lecture-based learning

- Communication ability
+ Problem-solving ability
- Self-directed learning ability

+ Team-based learning, 3

- Conventional orientation
* Prior self-learning and

+ Team-based learning
*+ Mini-lecture after each

_ - Communication ability
times over the course

(100 minutes weekly) - Problem-solving ability

- Self-directed learning ability

+ Knowledge
guidance for team-based
learning

team-based learning
session

Figure 1. Research design.
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G*Power version 3.1.9.2 program to estimate the number of par-
ticipants needed for the study. Using a confidence level (a) of .05,
a test power (1-B) of .80, and an effect size (d) of .55 [19], which
is a normal level for the independent-sample t-test, a total of 84
participants (42 each for the experiment group and control
group) was calculated. Although there were initially 49 partici-
pants each in the experimental and control groups, question-
naires were collected from 4S participants in the experimental
group and 46 participants in the control group in the end, satisfy-
ing the calculated sample size, and the collection rate of question-

naires was 93%.

Intervention

The experimental and control groups were selected based on the
original composition of the classes. Among the four classes allo-
cated at the beginning of the semester, two classes were selected
as the experimental group, where the investigator applied TBL,
and two classes were selected as the control group, where instruc-
tors-centered lectures were given by other instructors. The in-
structors of the experimental group and control group estab-
lished a 15-week lecture plan based on discussions, prepared lec-
tures on topics where TBL was applied according to the learning
objectives, and created the same lecture materials for each group
in advance. The experimental and control groups were each di-
vided into two classes, and since classes were taught by different
instructors at the same time in accordance with the schedule, no
information about the lectures was shared between the two
groups. TBL was conducted three times (2 class hours consisting
of 100 minutes per session, for a total of 6 class hours over the
course) on topics such as placenta previa and placental abruption
in week 4, gestational diabetes in week 6, and preterm labor and
premature rupture of membranes in week 9.

All students, including those in the experimental and control
groups, who took the women’s health nursing class received the
same lectures from each instructor, and only the participants in
the study completed the additional surveys outside of class
hours. There was no disadvantage associated with allocation to
the experimental or control group since the surveys on nursing
knowledge and other outcomes were not reflected in their
grades, which were given by the corresponding instructor.

In this study, three topics about high-risk pregnancy and births
were selected because it was difficult to identify the effects on
learning outcomes based on only one session of TBL. The three
topics were selected from the fields of high-risk pregnancy and
birth, and a total of 18 problems, consisting of six problems for
each topic, were prepared. The content validity index (CVI) was
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measured by three professors of women’s health nursing. The
CVI was calculated by evaluating each item on a 4-point Likert
scale, and the average CVI was found to be high (.94). Fifteen of
the 18 initial items had a CVI of 1.0 and three items had a CVI of
.67, and the three items with a CVI less than .80 were excluded.

For stage I (preparation) of the TBL intervention, PowerPoint
(Microsoft Corp., Redmond, WA, USA) materials on the learn-
ing objectives and main contents of each topic were distributed
through a website the week before the application of TBL to give
motivation to study. For stage II (readiness assurance), individual
readiness for each topic was assessed for 10 minutes at the begin-
ning of the TBL classes. For this stage, 10 multiple-choice items
each were administered for bleeding in late pregnancy, premature
rupture of membranes, and preterm labor, while the assessment
for gestational diabetes was composed of 15 multiple-choice
items. Next, the classes were each divided into six groups of four
to five participants, who were then given three cases for group
discussions. The assessment of group readiness was conducted in
the TBL room, and the instructor went around each group to
promote group activities and encourage questioning and partici-
pation by all learners to promote their engagement. To assess
group readiness, four to six subjective problems were given for
each case, and the answers to the problems were prepared
through group discussions and then submitted. The assessment
was conducted for 40 minutes. In stage III (application), inter-
group discussions and class discussions were held on the same
cases of two groups through presentations by all six groups, and
the content was summed up in a mini-lecture at the end. This
process lasted for SO minutes (Table 1).

Measurement tools

The instruments used in this study were developed by the Kore-
an Educational Development Institute (KEDI) and used in ac-
cordance with Free Use of Public Works under the Korea Open
Government License of Ministry of Culture, Sports, and Tour-
ism pursuant to Article 24-2 of the Copyright Act.

Communication ability

The instrument to measure communication ability for university
students/adults developed by KEDI [20] was used. This instru-
ment consists of 49 items, including five ability factors (interpre-
tation ability, role performance ability, self-presentation ability,
goal setting ability, and message conversion ability) and seven
subfactors (information gathering, attention, overcoming fixed
ideas, creative communication/open communication, self-dis-

closure, and leading communication). The items are scored on a
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Table 1. The team-based learning program for high-risk pregnancies

Topic Content

Teaching strategy Time (minute)

Introduction to the program  TBL operation plan for 3 topics and

guidance on each learning goal
Three topics
-Bleeding in late pregnancy

-Premature rupture of membranes
and preterm labor

-Gestational diabetes

Stage I. Preparation Individual prior self-learning from

PowerPoint presentations

Stage II. Readiness assurance' Individual readiness evaluation:
10-15 multiple-choice questions

Group readiness assessment:

6 teams with 3 cases discuss 4-6
open-ended questions each

Stage Ill. Application’ Intergroup discussion

Mini-lecture

Motivation for learning 20

Guidance on learning management

Facilitating self-directed learning 60

Item development 10
-Bleeding in late pregnancy: 10 multiple-choice questions

-Premature rupture of membranes and preterm labor:
10 multiple-choice questions

-Gestational diabetes: 15 multiple-choice questions
Case-based item development 40
-Bleeding in late pregnancy: 4 subjective questions

-Premature rupture of membranes and preterm labor:
10 multiple-choice questions

-Gestational diabetes: 15 multiple-choice questions

To promote group activities, the instructor circulates among each
group and promotes learning

Encourage participation of all learners
Facilitating intergroup discussion 50
Lecturing

TBL: Team-based learning
*In-class provision

S-point Likert scale (very rarely, 1 to very often, 5), and a higher
total score (range, 49 —245) corresponds to higher communica-
tion ability. Cronbach’s @ when the instrument was developed

was .80 [20], and Cronbach’s a in this study was .88.

Problem-solving ability

The instrument to measure problem-solving ability measure-
ment for university students/adults developed by KEDI [20]
was used. The instrument consists of a total of 45 items including
five ability factors (problem clarification, cause analysis, develop-
ment of alternatives, planning/taking action, and performance
assessment) and nine subfactors (problem recognition, informa-
tion gathering, analyzing ability, divergent thinking, deci-
sion-making, planning ability, taking action and risks, evaluation,
and feedback). The items are scored on a S-point Likert scale

(very rarely, 1 to very often, 5), and a higher total score (range,

Self-directed learning ability

Self-directed learning ability was measured using 40 items from
the instrument to measure self-directed learning ability for uni-
versity students/adults developed by KEDI, with the exclusion
of five items from the subfactor of diagnosis of desire to learn be-
cause they did not have a CVT higher than .80 as assessed by two
researchers. The instrument consisted of three ability factors
(learning plan, learning action, and learning assessment) and eight
subfactors (diagnosis of desire to learn, setting learning objectives,
identification of resources for learning, basic self-management
ability, selection of learning strategies, continuity of learning ac-
tions, attribution of efforts for results, and self-examination). With
the items scored on a S-point Likert scale (very rarely, 1 to very of-
ten, S), a higher score indicated a higher level of self-directed
learning ability. Cronbach’s a when the instrument was developed
was .93 [20], while Cronbach’s a in this study was .79.

45-225) indicates higher problem-solving ability. Cronbach’s a

was .94 at development [20] and . 90 in this study.
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Nursing knowledge
To measure nursing knowledge in this study, a total of 15 items
(five items for each topic, including two short-answer items, two
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analysis-focused items, and one problem-solving item) were de-
veloped by the researcher for the following topics: placenta pre-
via, placental abruption, gestational diabetes, premature rupture
of membranes, and preterm labor. The CVI of each item was
measured by professors who had taught women’s health nursing
for over 10 years, and all items had a CVI of .80 or higher. Cor-
rect answers were given a score of 1, and incorrect answers were
given a score of 0. The score range was 0 to 15, and a higher total
score corresponded to a higher level of nursing knowledge. Cron-
bach’s a for the reliability of the instrument in this study was .79.

Data collection

Data were collected from September 10 to November 8, 2019.
Among the four classes allocated at the beginning of the semes-
ter, two classes were selected as the experimental group, where
TBL was applied by the investigator, and two classes were select-
ed as the control group, where lecture classes were taught by oth-
er instructors. The week before the application of TBL, the re-
searcher explained the objectives and methods of the study to
the experimental group during class hours and to the control
group on “extracurricular day,” and written consent forms were
distributed and collected by the students. The surveys for the ex-
perimental group and control group were delivered and collected
by the students outside of class hours. Preliminary surveys were
conducted in both the experimental and control groups using a
self-checklist on the week before applying TBL. After the prelim-
inary surveys were collected from the experimental group, they
were given preview materials for TBL. Post-surveys were con-
ducted using a self-checklist in the week after TBL had ended.

Data analysis

Data were analyzed using IBM SPSS ver. 28.0 for Windows (IBM
Corp., Armonk, NY, USA). The general characteristics of the sub-
jects were analyzed in terms of frequency, percentage, average, and
standard deviation. The chi-square test and t-test were used to test
for homogeneity in the general characteristics and dependent
variables between the experimental group and control group. To
verify the set hypotheses, the independent t-test was used for the
effects in the experimental group compared to the control group
regarding communication ability, problem-solving ability, and
self-directed learning ability before and after TBL. The paired
t-test was used for pre-hoc and post-hoc verification in each group.
The independent t-test was used to analyze differences between
the experimental and control groups in nursing knowledge after
TBL, and the reliability of the measurement instruments was test-
ed with Cronbach’s a.
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Results

Homogeneity testing between the groups for general
characteristics and dependent variables

According to the test of homogeneity between the two groups re-
garding participants’ general characteristics and the dependent
variables before the experiment, there were no statistically signifi-
cant differences in age (t=—1.45, p=.336), gender (t=0.30,
p=.758), personalities (t=0.46, p=.73 significant 4), satisfaction
with the major (t= — 1.24, p=.218), satisfaction with interpersonal
relationships (t=.32, p=.752), communication ability (t= —0.14,
p=.889), problem-solving ability (t= —0.91, p=. 367), self-direct-
ed learning ability (t= -6, p=.519). Thus, the homogeneity of
the two groups was verified (Table 2).

Verification of the effects of team-based learning

Regarding hypothesis 1, “the experimental group, in which TBL
was applied, would have a higher communication ability score
than the control group that received instructor-centered lec-
tures,” the experimental group had a communication ability
score of 168.51 £15.72 and the control group had a score of
162.41 +16.24. Although the experimental group had an aver-
age score increase of 12.51 after the intervention, whereas the
average increase was 7.11 in the control group. The difference
was not statistically significant (t=1.38, p=.171), so hypothesis
1 was rejected (Table 3).

As to hypothesis 2, “the experimental group, in which TBL was
applied, would have a higher problem-solving ability score than the
control group that received instructor-centered lectures,” the experi-
mental group had a problem-solving ability score of 167.29 + 18.40,
and the control group had a score of 158.57 £16.49. The experi-
mental group had an average score increase of 19.09 after the in-
tervention, while that of the control group was 7.22. There was a
statistically significant difference between the two groups
(t=-2.59, p=.011), supporting hypothesis 2 (Table 3).

Regarding hypothesis 3, “the experimental group, in which
TBL was applied, would have a higher self-directed learning abili-
ty score than the control group that received instructor-centered
lectures,” the experimental group had a self-directed learning abili-
ty score of 142.29 +17.84, and the control group had a score of
129.61£16.71. The experimental group showed a score increase
of 19.64 on average after the intervention, while the score of the
control group increased by 5.18. Since there was a statistically sig-
nificant difference between the two groups (t=4.30, p=.001),
hypothesis 3 was supported (Table 3).

As to hypothesis 4, “the experimental group, in which TBL was
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Table 2. Homogeneity test of general characteristics and dependent variables (N=91)

n (%) or M+ SD

Variable Categories Possible Experimental group ~ Control group X ort p
score range Total
(n=45) (n=46)
Age (year) 21.89+2.82 22.18+3.53 21.59+ 1.85 1.45 0.336
Gender Female 72 (79.1) 35(76.1) 36 (80.0) 0.30 0.758
Male 19 (20.9) 10 (21.7) 9 (20.0)
Personality Extroverted 36 (39.6) 17 (37.0) 19 (42.2) 0.46 0.734
Introverted 55 (60.4) 28 (60.9) 27 (60.0)
Major satisfaction Positive 55 (60.4) 26 (56.5) 29 (64.4) -1.24 0.218
Negative 7(7.7) 4(8.7) 3(6.7)
Moderate 29 (31.9) 15 (32.6) 14 (31.1)
Satisfaction with interpersonal relationships Positive 59 (64.8) 30(65.2) 29 (64.4) 0.32 0.752
Negative 7(7.7) 3(6.5) 4(8.7)
Moderate 25(27.5) 12 (26.1) 13 (28.9)
Communication ability 49-245 155.08 + 15.57 154.84 + 14.47 155.30+ 16.73 -0.14 .889
Problem-solving ability 45-225 149.79 + 16.61 14820+ 13.14 151.35+19.43  -0.91 .367
Self-directed learning 40-200 123.56 + 13.29 122.64+13.23 12446+ 1343  -0.65 519
Table 3. Comparison of communication ability, problem-solving ability, and self-directed learning between the two groups
. Mean + SD
Variable Group 5 t p
Pretest Posttest Difference
Communication ability Exp (n=45) 154.84 + 14.47 168.51+15.72 12.51+18.09 1.38 A7
Cont (n=46) 155.30+ 16.73 162.41+16.24 7.11+19.23
Problem-solving ability Exp (n=45) 148.20+13.14 167.29 + 18.40 19.09+18.14 2.59 on
Cont (n=46) 151.35+19.43 158.57 + 16.49 7.22+25.13
Self-directed learning Exp (n=45) 122.64+13.23 14229+ 17.84 19.64+13.24 4.30 <.001
Cont (n=46) 124.46+13.43 129.61+16.17 5.15+18.56

Cont: Control group; Exp: experimental group.

applied, would have a higher nursing knowledge score than the con-
trol group that received instructor-centered lectures,” a post-hoc test
was conducted in the experimental group. The experimental group
had a total knowledge score of 8.13 +£2.26, which exceeded that of
the control group (6.65 +2.18) by 1.18. The difference between the
two groups was statistically significant (t=3.18, p=.002), and hy-
pothesis 4 was therefore supported (Table 4). Although there was
no significant difference in the short-answer items (t=0.91,
p=.364) in the knowledge assessment, there were significant differ-
ences in the analysis-focused items (t=2.28, p=.0.25) and the
problem-solving items (t=4.27, p <.001).

Discussion

This study investigated the effect of TBL on the communication
ability, problem-solving ability, self-directed learning ability, and
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knowledge of junior-year nursing students in a women’s health
nursing class. After TBL was applied for three major diseases in
women’s health nursing (placenta previa, gestational diabetes,
and preterm labor), with three sessions that each lasted 100 min-
utes, significant differences were found in the nursing students’
problem-solving ability, self-directed learning ability, and knowl-
edge in the analysis-focused items and problem-solving items.
However, no significant difference was observed in communica-
tion ability.

The finding that TBL did not have a significant effect on im-
proving communication ability led to the rejection of hypothesis
1. Although the communication ability score of the experimental
group increased after they engaged in TBL related to women’s
health nursing, no significant difference from the control group
was found, unlike the study by Kim [14], where students’ com-
munication ability score increased when TBL was applied in
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Table 4. Comparison of knowledge according to the assessment type between the two groups

Knowledge assessment type Possible score range Group Posttest, mean + SD t p

Short-answer 0-6 Exp (n=45) 411+ 1.51 0.91 364
Cont (n=46) 3.85+1.23

Analysis-focused 0-6 Exp (n=45) 233+ 1.15 2.28 025
Cont (n=46) 1.78+1.15

Problem-solving 0-3 Exp (n=45) 2.69+1.22 426 <.001
Cont (n=46) 202+ 1.16

Total 0-15 Exp (n=45) 8.13+2.26 3.18 .002
Cont (n=46) 6.65+2.18

Cont: Control group; Exp: experimental group.

high-risk pregnancy nursing education. Rotthoff et al. [21] stated
that the communication between medical professionals can be
improved through ongoing training, and according to a study by
Park [22], the effect of a communication-training program was
greatest with a high intervention frequency of twice a week rath-
er than once a week, 4 to 8 training sessions, and a training period
of S to 8 weeks. In the study by Kim [14], TBL was applied for 1
hour per week for a training period of 8 weeks. The lack of signif-
icant differences in this study may therefore be explained by the
fact that there were only three sessions, which each lasted for 100
minutes. Therefore, it is necessary to develop TBL that focuses
on the ability to communicate in different situations with an in-
creased training period and frequency in the future.

In addition, TBL was effective in improving the problem-solv-
ing ability of the nursing students, which is similar to the results
of previous studies [9,14,23]. In this study, TBL was applied to
the following three topics: preterm labor and premature rupture
of membranes, which are emergency situations associated with
neonatal mortality; placenta previa and placental abruption,
which are emergency situations that cause obstetric bleeding in
late pregnancy; and gestational diabetes, which has been increas-
ing recently [16]. The body of a pregnant woman goes through
continuous and dynamic changes and adaptations during preg-
nancy, and over the course of this process, pregestational diseases
worsen or new diseases occur, which lead to complications or
high-risk births [24]. Following the principles of TBL, the nurs-
ing students in this study became active learners; they tried to
find information on solutions for emergency nursing problems,
analyzed the relevant information, and used comprehensive
thinking skills [25]. Moreover, the program emphasized stu-
dents’ active participation in solving nursing problems that may
occur in nursing field, and it was found that their problem-solv-
ing ability improved through this learning experience. This im-
provement in their problem-solving ability will help them re-
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spond appropriately to emergency nursing problems as clinical
nurses in the field, including maternity wards and delivery rooms,
and support pregnant women in delivering safely.

TBL was effective in improving self-directed learning ability in
this study, and this result is similar to that of a previous study in
which TBL showed effectiveness in self-directed learning [23].

In this study, the students were required to participate in team
activities in which they previewed the risk factors and nursing as-
sessment method for high-risk pregnancy diseases and estab-
lished nursing processes for primary nursing interventions when
problems occurred. According to Jun and Ju [23], students’
self-directed learning ability improves as their sense of responsi-
bility increases through the process of solving problems related
to the learning topics. Lee [13] pointed out although male stu-
dents may not be interested in studying since it focuses on wom-
en, through TBL, as learner-to-learner and learner-to-professor
interactions occur, and as learners participate actively in the
learning process, it can serve as an opportunity for male students
to increase their interest in women’s health nursing. In a me-
ta-analysis by Lee and Yang [26] of the effects of classes that ap-
plied learner-centered instruction methods such as TBL, it was
also found that the effects on class-related knowledge and self-di-
rected learning were the greatest.

Finally, the experimental group showed significant differences
in nursing knowledge compared with the control group. This is
similar to the results of a study by Ulfa et al. [27], where the nurs-
ing knowledge score increased when TBL was applied on the top-
ic of nursing care for postpartum bleeding. In particular, in the
present study, significant differences were found for analysis-fo-
cused and problem-solving items, rather than short-answer items.
This finding suggests that TBL is effective for analysis-focused
and problem-solving items which require more critical thinking,
As the national nursing licensure examination is shifting from

problems asking for simple knowledge toward more analysis-fo-
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cused and problem-solving items [28], TBL will be helpful in im-
proving students’ academic achievement by increasing their
thinking ability for problem-solving. This study is meaningful in
that it applied learner-centered TBL for women’s health nursing
and verified its efficacy, suggesting that TBL is an effective in-
structional method that can help improve nursing professionals’
academic achievement and enhance their competencies, such as
problem-solving ability and self-directed learning ability, by in-
creasing nursing students’ knowledge of nursing for high-risk pa-
tients. In addition, TBL will help university nursing students con-
tribute to improving women’ health by enhancing the profession-
al competencies needed in high-risk pregnancy nursing.

However, a limitation of this study is that it did not control for
variables related to the instructional skills of the instructors, since
the experimental group and control group were taught by different
instructors. To overcome this limitation, instructors who had
taught women’s health nursing for a number of years taught the
control group, and the two instructors managed the class with
thorough discussions of the lecture plans and learning outcomes
for each class topic before classes. Moreover, since this study tested
the effect of TBL applied to only a single course with a limited du-
ration and frequency (only three times), differences in communi-
cation ability could not be confirmed, which constitutes a limita-
tion to the interpretation of the study results. Therefore, it is neces-
sary to develop a TBL program with a higher frequency and longer
duration period in the future to verify its effects conclusively.

In conclusion, TBL was an effective instructional method that
can improve the knowledge, problem-solving ability, and self-di-
rected learning ability of university nursing students for high-risk
pregnancy nursing. Furthermore, TBL will be helpful for im-
proving nurses’ professional competencies for high-risk pregnan-

cy nursing in clinical situations.
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